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This invention relates to improvements in pis-
ton rings.

The main objects of this invention are:

First, to provide a piston ring assembly in which
the parts are all formed of ductile metal such for
example as ribbon steel, and at the same time
the ring is efficient and quite economical to pro-
duce.

Second, to provide a ring assembly of the type
described in which the cylinder wall contacting
elements or members are supported for independ-
ent radial movement or for individual cylinder
wall engaging action, and at the same time under
relatively high unit pressure or tension.

Objects pertaining to details and economies
of the invention will definitely appear from the
description to follow. The invention is described
and pointed out in the claims.

" A structure which embodies the features of the
invention is clearly illustrated in the accompany-
ing drawing in which:

Fig. 1 is an enlarged fragmentary view in ver-
tical section of an oil ring assembly embodying
my invention as installed in a piston ring groove
and in relation to a cylinder, no attempt being
made to show the relative proportions of the
parts, clearance, or the like.

Tig. 2 is a fragmentary perspective view show-
ing parts of the ring in separated or exploded
relation.

Tig. 3 is a perspective view showing the ring
parts of the embodiment of Figs. 1 and 2 in sep-
arated or exploded relation.

Tig. 4 is an enlarged fragmentary sectional view
illustrating a modified form or embodiment of
my invention.

Fig. 5 is an enlarged fragmentary sectional view
illustrating a still further embodiment of my in-
vention.

Tig. 6 is an edge view of the embodiment cf
my invention shown in Fig. 5 in separated or
exploded relation.

My present invention relates to a composite
ring assembly of the type illustrated in my Pat-
ent No. 2,148,997, issued February 28, 1939. In
all of the embodiments of my present invention
here illustrated, all of the elements are fabricat-
ed of thin ribbon-like ductile metal, the cylinder
wall engaging elements being as in my said pat-
ent of steel or hard wear-resisting material. The
other parts may also be suitably made of steel.
Bronze, brass or other ductile metal which per-
mits ready formation may be used for certain of
the parts. In the accompanying drawing, no at-
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tempt has been made to illustrate the parts in 55

their proportions or to show clearance between
the parts of the assembly, or the assembly rela-
tive to the piston ring groove.

The reference numeral | indicates the cylinder
wall of an internal combustion engine and 2 a
piston including a piston ring grocve 3 having
drain openings 4. While the piston ring assembly
of my invention is especially desirable for use as
an oil ring, it may be used as a compression or
seraper ring, in which case, of course, the oil
drainage cpenings would not be required.

The assembly of my present invention com-
prises a pair of thin split annular ribbon-like cyl-
inder wall engaging segments or elements 5
formed of ribbon steel or other ductile wear-re-
sisting material. These cylinder wall contacting
members 5 are conformed to provide inwardly
offset outer portions § and inner portions 1, the
offsets 8 providing annular abutments or shoul-
ders 8{. It will be noted that the inner por-
tions 7 are parallel and are in sliding relation
to the sides of the piston ring groove while the
outer portions 6 are inwardly offset, that is, offset
toward each other, in this embodiment approxi-
mately the thickness of the stock from which the
members 5 are formed, and .024 of an inch is a
gauge of stock that may be used with satisfactory
results. This offsetting may be done at the mill
or thereafter, as desired, although it is desirable
that it be done in a manner to produce substan-
tially uniform results within allowable working
tolerances.

While the side members 5 have some inherent
resiliency, my invention contemplates the use of
a spring expander which, being arranged to ex-
tend between the side members, constitutes both
a, spacer member and an expander. In the pre-
ferred embodiment shown in Fig, 1 I provide an
intermediate or spacer member 9 which is formed
of ductile metal and is preferably of concavo-
convex cross section or curved cross section as
shown in Figs. 1, 2 and 3. This member 9 is ar-
ranged in edge abutting relation to the inher por-
tions 7T of the side members 5 and in engagement
with the shoulders or abutments 8i. When the
assembly is desired for use as ah oil ring, the
member 5 is provided with drain openings or
notches 91.

The expander {8 is preferably of the annular
crimped type and is provided with drain openings
or recesses #1. This expander rests on the bot-
tom of the piston ring groove with the crimps
thereof extending between the inner portions 1
of the ring into supporting engagement with the
intermediate spacer member 9. The concavo-
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convex cross section of the spacer member 9 stiff-
ens the same and also provides a rocking surface
in engagement with the expander, minimizing
the area of contact between the expander and
the spacer and thus minimizing wear on the ex-
pander, which materially reduces the effective
life thereof. This rocking engagement facilitates
the independent movement of the side members
which is a very desirable feature of the structure,
particularly when the piston ring assembly is
used in tapered or worn cylinders.

In the embodiment shown in Fig. 4, the spacer
member 12 is of flat section. While it permits
substantial freedom of independent movement of
the side members, it is not as fully adjustable as

the preferred embodiment. The expander spring

{0 further serves as a spacer member and in
the embodiment shown in Fig. 5 the expander
(3 directly engages the side members 5. In this
embodiment, where the structure is intended to
be used. as an oil ring, the oil drain recesses (4
are provided in the edges of the expander with
substantial intermediate or lug portions {5 which
engage the abutments 81{.

In all of the embodiments the cylinder wall
engaging members or side members are supported
for free and independent movement relative to
each other, and the expander may be of confor-
mation differing quite materially from expanders
of the type in which the expanders engage the in-
ner edges of the cylinder wall engaging members,
or, in other words, must lie between the bottom of
the groove and the inner edges of the cylinder
contacting members. This permits forming the
expander of relatively long bowed spring por-
tions, and, further, permits the use of side mem-
bers of somewhat greater radial thickness than
would be practical in the event the spring engages
the inner edges of the cylinder contacting mem-
.bers.

In all of these embodiments a feature of sub-
stantial importance is the ease and economy with
which the cylinder wall engaging members 5
may be produced by a rolling operation, prefer-
ably in the steel mill.

It will be noted that the inward offsetting of
the side members 5 at 6 results in the formation

of annular outer recesses of appreciable axial -

dimension adjacent the upper and lower edges
of the piston ring groove 3.
substantial merit when the assembly of my in-
vention is installed in a worn cylinder, for in
case the structure is employed in the compres-
sion ring groove of the piston it provides clear-
ance preventing the ring assembly from striking
the annular overhanging shoulders which are
frequently found in worn cylinders at the upper
extremity of the compression ring travel therein.
Similar shoulders are likewise sometimes found
at the lower extremity of the stroke of the lower-
most ring, which is usually an oil ring, so that
the lower annular recess found by the upward
offsetting of the hottom side member 5 has the
advantage of avoiding interference with or
striking such a shoulder when the assembly is
used as a composite oil ring. 'Thus, the need for
preliminarily machining the cylinder prior to in-
stallation of new rings, which is commonly per-
-formed to remove such wear-produced shoulders,
is eliminated.

I have illustrated and described my invention

This feature is of :

15

30

10

15

60

65

70

2,309,477

in embodiments which I regard as very satisfac~
tory. I have not attempted to illustrate or de-
scribe other embodiments which I contemplate
as it is believed this disclosure will enable the
adaptation of my invention as may be desired.

Having thus described my invention what I
claim as new and desire to secure by Letters
Patent is:

1. A piston ring assembly comprising axially
spaced thin split annular ribbon-like cylinder
wall engaging members formed of ribbon steel
having the outer portions thereof axially offset
relative to the inner portions thereof providing
inner portions disposed in parallel planes and
outer portions disposed in planes offset axially
toward each other from their inner portions, the
offsets providing facing annular abutments, a
split annular combined spacing and thrust trans-
mitting intermediate member disposed between
said cylinder wall engaging members and in
axially spacing relation thereto and in cooper-
ating relation to said abutments thereof to exert
radial expanding force thereon, and an expander
disposed between said cylinder wall engaging
members, said intermediate member having rock-
able supported engagement with said expander
in radially compressed condition of the latter and
exerting radial expansive thrust individually and
independently on said first named members, de-
rived from the expansive force of said expander.

2. A piston ring assembly comprising axially
spaced thin split annular rib-like eylinder wall
engaging members of ductile metal having inter-
mediate the radial dimensions thereof axial off-
sets providing facing annular abutments, an an-
nular combined spacing and thrust transmitting
intermediate member disposed between said cyl-
inder wall engaging members in axially spacing
relation thereto and in cooperating relation to
said abutments thereof, said spacing member be-
ing of concavo-convex cross section and disposed
facing outwardly, and an expander disposed be-
tween said cylinder wall engaging members and
in supporting engagement with the convex side
of said intermediate member, said intermediate
member being rockable on said expander to
transmit the radial thrust thereof to said cyl-
inder wall engaging members in a manner per-
mitting independent radial movement thereof.

3. A piston ring assembly adapted to be dis-
nosed in a piston groove comprising axially
spaced split annular cylinder wall engaging mem-
bers formed of ribbon-like ductile metal disposed
to present their edges to a cylinder wall, each
said member having an axially disposed annular
offset therein providing an inwardly facing an-

‘nular shoulder, an annular split intermediate

ductile metal member engageable with the bot-
tom of said groove disposed edgewise bhetween
said side members to coact with said shoulders,
and an expander disposed between said wall en-
gaging members to coact with said intermediate
member and acting to urge the same against
said shoulders of said members said intermediate
member having rockable supported engagement
with said expander in radially compressed con-
dition of the latter against the bottom of said
groove and said intermediate member transmit-
ting radial thrust from the expander individually
and independently to said first named members.
: HAROLD P, PHILLIPS.



